A checklist is presented concerning the species composition of Hymenomycetes (Aphyllophorales s.l.) and Heterobasidiomycetes in Israel based on data of previous studies and field sample collections. In total, 242 species are presented, of which five are new records for the Israeli mycobiota, namely Australohydnum dregeanum, Ceriporiopsis consobrina, C. resinascens, Fibroporia vaillantii, and Postia inocybe. The distribution and habitat of each species in Israel are also summarized. This checklist will serve as valuable data for future species diversity studies of these fungi in Israel.
Non-gilled fungi (formerly Aphyllophorales) and heterobasidiomycetes are important groups of Basidiomycota consisting of various forms of macroscopic fungi, of which many are saprobic wood decayers and thus often grow on logs, stumps, or other dead wood. Additionally, some grow on living trees and cause decay of nonfunctional heartwood, whereas others invade conducting plant tissue as parasites or are mycorrhizal with the roots of plants. Literature investigating former Aphyllophorales and Heterobasidiomycetes in Israel revealed that these groups of fungi have been insufficiently studied (only 180 species resulted from previous records): 136 taxa were briefly described [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] ; 78 taxa were listed without any description [12] ; and two species were described in detail [13, 14] . Another aspect refers to taxonomy and its changing systematics. Since 1979~1993 (when fungal species received the most attention), taxonomical systematics has gradually changed, adapting to new concepts and nomenclature. In previous studies, many Aphyllophorales and Heterobasidiomycetes species were referred to under their old names, belonging to units that are currently a part of other genera or families.
Fungal sample collections were initiated in various forests in Israel from 2006~2009. As a result, 57 newly recorded taxa, including two novel forms recently described, were added to the list of former Aphyllophorales and Heterobasidiomycetes of Israel. The new findings, assembled from several papers, are presented below.
a) It is well known that species under stressful environmental conditions may develop abnormal fruitbody morphologies or inner structure changes. From this point of view, the sub-arid climate of Middle Eastern forests may represent a promising study subject. Recently, three interesting new-for-science forms were discovered in northern Israeli forests, of which two were described with additional comments by the authors, namely Peniophora quercina f. merulioides with a deviant hymenophore shape (merulioid) and Stereum hirsutum f. lobulatum with a lobulate morphological aspect [15, 16] . b) Other findings refer to rare polypore species in Israel and provide morphological, structural descriptions, drawings, and additional notes that enriche the taxonomical material on rare, interesting polypores. Taxonomical analyses resulted in a paper dedicated to the closely related genera Ceriporiopsis, Postia, and Skeletocutis, which are found in the humid areas of northern Israeli forests. The genus Ceriporiopsis, previously unknown in Israel, was brought to attention with the finding of C. balaenae [17] . Further analyses resulted in new interesting taxa records belonging to the genera Antrodia, Ceriporia, Fomitopsis, and Postia [18] . c) Data concerning the species diversity of heterobasidiomycetous and hymenomycetous (former Aphyllophorales) fungi in Israel, comprising 53 new taxa records, are the result of fungal sample collections taken from 2006 until 2008 [19] . In addition, the paper provides data regarding previously published studies, main sampling sites and their vegetal composition, taxonomical structure, and trophic division of these fungi in Israel, together with relative abundance analyses. ç T *Corresponding author <E-mail : turadaniel21@yahoo.com> Further observations revealed that the Israeli Aphyllophorales and Heterobasidiomycetes fungi, according to a modern systematic classification, belong to 43 families, of which two (Cystostereaceae Jülich and Pterulaceae Corner) are new to Israel. Polyporaceae is the richest family (13 genera), followed by Meruliaceae and Phanerochaetaceae (both with 10 genera), whereas Heterobasidiomycetes contain species belonging to six families: Auriculariaceae, Ceratobasidiaceae, Dacrymycetaceae, Platygloaceae, Tremellaceae, and Tulasnellaceae. Currently, the largest genera comprising more than five species in Israel are Postia with 10 species, Peniophora with 9 species and infraspecific taxa, and Inonotus and Phanerochaete with 8 species.
The main sampling sites showing great variety of fungi are positively correlated mainly to substrate type, forest age, altitude, and average rainfall. Important sampling sites include: the Golan Heights Massada Forest (1,000~1,200 m altitude, 1,200 mm average rainfall, mainly Quercus calliprinos and Q. boisierii); the Upper Galilee Bar'am Forest (700~800 m altitude, 700~900 mm average rainfall, Q. calliprinos, Pinus halepensis, and P. pinea); and the Upper Galilee Meron Forest (900~1,200 m altitude, 600~900 mm average rainfall, mostly Q. calliprinos and P. halepensis). According to their trophic division, most Israeli aphyllophoraceous fungi (approximately 83% of the total listed taxa) are saprobic wood decayers, 11% are parasiticsaprobic fungi, and 6% are mychorrizal. Many wooddecaying species were found living on a wide range of substrates, whereas other species showed a degree of specificity for a particular type of substrate.
More specifically, the aim of this study was to conduct a critical literature investigation for the purpose of building an inventory based on the presence of aphyllophoraceous and heterobasidiomycetous fungi in Israel, to contribute new taxa records, and to give a complete list of all species in Israel, including their distribution and habitats.
Materials and Methods
Species diversity investigations of former Aphyllophorales and Heterobasidiomycetes in Israel consisted of: a) field sample collections during 2006~2009, b) examination of herbarium materials of the HAI Herbarium, and c) a critical literature review concerning wood-inhabiting species presence in Israel. Standard techniques for collection and preservation of Aphyllophorales and Heterobasidiomycetes were followed. Collected samples were kept in separate paper bags. In the laboratory, fresh or dried specimens were identified using a Carl Zeiss Axiostar 1122-100 microscope (Carl Zeiss, Jena, Germany). Herbarium specimens were stored in the Herbarium and Culture Collection of the Institute of Evolution, University of Haifa, Israel (HAI). A map (Fig. 1) shows the accepted abbreviations of nature regions in Israel [20] and might be used to track the distribution of each species presented in the checklist.
Results and Discussion
In the following checklist, hymenomycetous (former Aphyllophorales) and heterobasidiomycetous species are listed in alphabetical order. An asterisk (*) indicates novel forms (Fig. 1) . Currently, the list contains 242 species belonging to 119 genera, of which two (Australohydnum and Fibroporia) are new for the mycobiota of Israel.
It is necessary to note that the list includes three doubtful species, namely Ceriporiopsis balaenae Niemelä, Inonotus rheades (Pers.) Bondartsev & Singer, and Mycoacia squalina (Fr.) M. P. Christ; (1) C. balaenae in earlier works was reported only in the boreal zone, where it was found to be associated with Salix spp. and Populus tremula, and rarely on other hardwoods. Moreover C. consobrina, which occurs in thesubtropical areas, has macro-and micro-structural characteristics that are nearly identical to those of C. balaenae. Therefore, the material referring to the latter species should be associated with C. consobrina. (2) Inonotus rheades, reported in Israel as occurring on Cupressus sempervirens, shares a nearly identical description to that of I. tamaricis, a host specific species that infects Tamarix trees. (3) Mycoacia squalina, reported in Israel by Bynyamini [4, 5, 9] , was described as having a hymenophoral surface covered by spines up to 3 mm long, a monomitic hyphal system, and no clamp connections. Two species in the literature were associated with Mycoacia squalina, namely Sarcodontia crocea (Schwein.) Kotl., and Mycoaciella bispora (Stalpers) J. Erikss. & Ryvarden. The first one differs from Binyamini's material due to its long spines (5~7 mm long) and clamped hyphae, whereas M. bispora is characterized by a dimitic hyphal system, clamped hyphae, and apically resinous cystidia. Since the characters' combination in Binyamini's description is different, we may conclude that the fungus is not a member of Mycoacia but rather comparable to Hydnophlebia Parmasto. [5, 6, 9] . UG, Safsufa Forest, mixed pine and oak wood, on fallen wood, 19.11.2006, leg. D. ura, det. D. ura & I. Zmitrovich (HAI 0386 [5, 7, 9] . MC, Tivon, on trees, 17.11.2005 [3, 5, 9] . GH, Mas'ada Forest, on barkless deciduous wood, 7.11.2006 , 9.12.2006 [4, 5, 9] . 29. Byssomerulius albostramineus (Torrend) Hjortstam JM, near Jerusalem, found in Pinus halepensis forest [12] . 30. Byssomerulius corium (Pers.) Parmasto MC, Ramot Menashe, Joara, on dry branch of Pistacia palestina, Pinus halepensis, P. pinea, Laurus nobilis, Ceratonia siliqua, Phillyrea media, and Quercus calliprinos; UG, on Q. boissieri, and Calycotome villosa; GH, on Quercus calliprinos; SA, Iron Wood, on dry branch of Ziziphus spina-christi and Eucalyptus [3, 5, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] . On deciduous wood [14] 9.01.2007 . GH, Mas'ada Forest, under Quercus, 9.01.2007 . HP, Banias, on [3, 5, 9] . 35. Ceraceomyces tessulatus (Cooke) Jülich SP, Hadera, on dead bark of Eucalyptus [10] . 36. Ceratobasidium cornigerum (Bourdot) D. P. Rogers JM, Sha'ar Hagai, on dry branch of Pinus halepensis, on fruit and leaves of Ceratonia siliqua [3, 5, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] . **37. Ceriporia camaresiana (Bourdot & Galzin) Bondartsev & Singer UG, Nahal Kziv, Quercus forest, on deciduous wood, 20.12.2006, leg. D. ura, det. W.A. Spirin (HAI 0211) . 38. Ceriporia excelsa (S. Lundell) Parmasto JM, Sha'ar Hagai, near Jerusalem, on dead branch of Pinus [10] . UG, Tel Dan Park, mixed forest, 9.01.2007, leg. D. ura, det. W. Spirin (HAI 0457). 39. Ceriporia purpurea (Fr.) Donk SP, Nachshonim-Kule, and JM, Sha'ar Hagai, on cut trunk of Pinus [11] . JM, near Jerusalem, found in Pinus halepensis forest [12] . UG, Biriya Forest, on burned pine wood, 8.02.2007, 7.03.2007 leg. D. ura, det. D. ura, I. Zmitrovich, and V. Malysheva (HAI 0181, 0179 [2, 5, 9] . GH, Mas'ada Forest, on Quercus calliprinos, 7.11.2006. 26.11.2006, 9.01.2007, 7.03.2007 [5, 6, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] . SP, Ramat Hanadiv, on rotten wood, 15 [5, 6, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] . 54. Coniophora puteana (Schumach.) P. Karst. MC, Joara, on trunk of Ailanthus [10] . SP, Ramat Hanadiv, on fallen pine log, [12] . 57. Crustoderma corneum (Bourdot & Galzin) Nakasone SP, on decayed branches of Pinus halepensis [11] . JM, near Jerusalem, found in Pinus halepensis forest [12] . 58. Crustoderma dryinum (Berk. & M. A. Curtis) Parmasto MC, Ramot Menashe, Joara, and JM, Sha'ar Hagai, near Jerusalem inside the bark of cut trunk of Pinus [8, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] [3, 5, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] . 62. Daedalea quercina (L.) Pers. MC, Bet Oren, on dry branch of Quercus, on dry and live branch of Phillyrea media [8, 9] . 63. Daldinia concentrica (Bolton) Ces. & De Not. On deciduous wood [9] . UG, Hanita Forest, on fallen oak, 11.02.2008, leg. D. ura, det. D. ura & I. Zmitrovich (HAI 0269) . HP, Tel Dan Park, on fallen deciduous wood, 9.01.2007 , 14.01.2007 [3, 5, 9] . UG, Nahal Kziv, on rotten deciduous wood, 20.12.2006, leg. D. ura, det. D. ura & I. Zmitrovich (HAI 0431 [7, 5, 9] . 66. Exidia nucleata (Schwein.) Burt MC, Bet Oren, Ha'arbaim Wood, on dry branch of Quer-
cus; UG, Bar'am Wood, on dry branch of Calycotome villosa, Hiram Wood [5, 7, 9] . HP, Tel Dan Park, mixed hardwood forest, on fallen rotten wood, 15.01.2007, 20.02.2007, leg [5, 7, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] . **69. Fibroporia vaillantii (DC.) Parmasto MC, Tivon, on rotten coniferous wood, 16.12.2007 14.01.2007, 20.02.2007, leg. Y. Ur, D. ura, det. D. ura, I. Zmitrovich, and V. Malysheva (HAI 0062, 0056) [5] . 78. Gloeophyllum sepiarium (Wulfen) P. Karst. JM, near Jerusalem, found in Pinus halepensis forest [12] . 79. Gloeophyllum subferrugineum (Berk.) Bondartsev & Singer JM, near Jerusalem, found in Pinus halepensis forest [12] . 80. Gloeophyllum trabeum (Pers.) Murrill SP, on cut trunk of Pinus [8] . HP, Banias Park, on Populus stump, 20.02.2007, leg. D. ura, det. D. ura, I. Zmitrovich, and V. Malysheva (HAI 0088) . UG, Biriya Forest, Pinus forest, on pine wood, 8.02.2007, leg. D. ura, det. D. ura, I. Zmitrovich, and V. Malysheva (HAI 0089) . UG, Canyon Agam, on oak wood, 17.03.2007, leg. S. Zohar, det. D. ura & I. Zmitrovich (HAI 0284) . UG, Nahal Zivon, on pine stump, 19.11.2006, leg. D. ura, det. D. ura, I. Zmitrovich, and V. Malysheva (HAI 0090). 22.02.2008, leg. S.P. Wasser, det. D. ura (HAI 0091) . **81. Gloeoporus dichrous (Fr.) Bres. HP, Tel Dan, mixed broadleaf tree species, on fallen log, 14.01.2007, leg. Yair Ur, det. D. ura, I. Zmitrovich et V. Malysheva (HAI 0204) . UG, Kiryat Shemona, Eucalyptus forest, on fallen log, 11.02.2007, leg. Yair Ur, det. D. ura, I. Zmitrovich et V. Malysheva (HAI 0205) . 82. Gloeocystidiellum luridum (Bres.) Boidin UG, Bar'am Wood, on dry branch of Quercus calliprinos [3, 5, 9] . 83. Henningsomyces candidus (Pers.) Kuntze MC, Bet Oren, on bark of Quercus, Joara, on dry branch of Calycotome villosa; SP, Ilanot, on dry log of Eucalyptus, on fallen cone of Pinus [2, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] . GH, Qazrin, in Eucalyptus forest, on rotten wood, 9.01.2007, leg. D. ura, det. D. ura & I. Zmitrovich (HAI 0403) . 84. Heterobasidion annosum (Fr.) Bref. MC, on Ceratonia siliqua [5] . 85. Hydnum repandum L. See Binyamini [9] . GH, Tal Kasaa, on soil, 11.02.2005, leg. & det. Y. Ur (HAI 0218 26.01.1996 , 20.02.1997 . MC, Mt. Carmel Park, under pine trees, 16.01.1997 , 27.02.1997 . MC, Harshat Harbaim, on stump, near Quercus, 16.02.2001, leg. P. Tovbin, det. D. ura & I. Zmitrovich (HAI 0226 [5, 9] . 88. Hymenochaete cinnamomea (Pers.) Bres. MC, Mt. Carmel Bet Oren, on dry branch of Quercus [8, 9] . PP, Ben Shemen Forest, mixed broadleaf and coniferous trees, on pine needles, 16.03.2007, leg. Ur Y., det. D. ura & I. Zmitrovich (HAI 0290) . 89. Hypochnicium geogenium (Bres.) J. Erikss. MC, on dry branch of Quercus calliprinos; JM, Sha'ar Hagai, near Jerusalem, on dry branch of Pinus halepensis [3, 5] . 90. Hypochnicium lundellii (Bourdot) J. Erikss. MC, Joara, on dead branch of Eucalyptus [10] . 91. Hyphoderma argillaceum (Bres.) Donk MC, Ramot Menashe, Joara, Hedera, on dry branch of Eucalyptus camadulensis and Pinus halepensis; SA, Iron Wood, on dry branch of Pinus; GH, on Quercus calliprinos [3, 5, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] . UG, Nahal Kziv, on dead branch of Ceratonia sp., 3.01.2001 , 20.12.2006 . 92. Hyphoderma medioburiense (Burt) Donk JM, near Jerusalem, found in Pinus halepensis forest [12] . 93. Hyphoderma litschaueri (Burt) J. Erikss. & Strid UG, Bar'am Wood, on dry branch of Quercus calliprinos [3, 5, 9] . 94. Hyphoderma setigerum (Fr.) Donk SP, on Acacia farnesiana; UG, Bar'am Wood, on dry branch of Quercus calliprinos [3, 5, 9] . 95. Hyphodermella corrugata (Fr.) J. Erikss. & Ryvarden MC, Bet Oren, on dead branch of Quercus calliprinos; JM, Sha'ar Hagai, on dry branch of Pinus halepensis; UG, Bar'am Wood, on dry branch of Rubia tenuifolia [3, 5, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] . 96. Hyphodontia juniperi (Bourdot & Galzin) J. Erikss. & Hjortstam JM, near Jerusalem, found in Pinus halepensis forest [12] .
114. Laeticorticium roseum (Pers.) Donk JM, near Jerusalem, Shar'ar Hagai, on dry branch of Ceratonia siliqua; MC, Bet Oren, on dry branch of Quercus calliprinos [3, 5, 9] . 115. Laetiporus sulphureus (Bull.) Murrill SP, Ilanot, on live cut trunk of Eucalyptus camadulensis [2, 5, 9] . UG, Nahal Oren National Park, in Pinus halepensis wood, on stump, 14.11.1997, leg [2, 5, 9] . **122. Metulodontia nivea (P. Karst.) Parmasto UG, Safsufa Forest, mixed pine and oak wood, on barkles pine wood, 19.11.2006, leg. D. ura, det. D. ura & I. Zmitrovich (HAI 0404) . 123. Mycoacia aurea (Fr.) J. Erikss. & Ryvarden SP, Hadera, on decayed branches Eucalyptus camadulensis [11] . 124. Mycoacia squalina (Fr.) M. P. Christ. SP, Ramat Hasharon, on dry branch of Ziziphus spinachristi [4, 5, 9] . 125. Mycoacia uda (Fr.) Donk MC, Ramot Menashe, Joara, on dead branch of Eucalyptus camadulensis [4, 5, 9] . UG, Safsufa Forest, on fallen oak wood, 11.02.2008, leg. D. ura, det. D. ura, & I. Zmitrovich (HAI 0390) . 126. Oxyporus latemarginatus (Durieu & Mont.) Donk SP, on Cupressus sempervirens, Ilanot, on dry trunk of conifer [2, 5, 9] . HP, Tel Dan Natural Reserve, mixed forest, on hardwood tree bark, 9.01.2007, leg. D. ura, det. D. ura, I. Zmitrovich, and V. Malysheva (HAI 0183 [4, 5, 9] . JM, near Jerusalem, found in Pinus halepensis forest [12] . UG, Mt. Meron, on Q. calliprinos, 131. Peniophora meridionalis Boidin MC, on dry branch of Pistacia palestina, Quercus calliprinos, Ceratonia siliqua, and Laurus nobilis, Hedera, on Eucalyptus camadulensis, Pinus halepensis and P. palestina, Ramot Menashe, Joara, on E. camadulensis; UG, Bar'am Wood, on Q. calliprinos; SA, Iron Wood, on dry branch of Eucalyptus; JM, Shar'ar Hagai, on dry branch of P. palestina [4, 5, 9] . 132. Peniophora pini (Schleich. & DC.) Boidin JM, near Jerusalem, found in Pinus halepensis forest [12] . 133. Peniophora pithya (Pers.) J. Erikss. SP, Ilanot, on bark of dead trunk of Cupressus sempervirens [11] . JM, near Jerusalem, found in Pinus halepensis forest [12] . 134. Peniophora polygonia (Pers.) Bourdot & Galzin SP, Hadera, on decayed branches of Eucalyptus camadulensis [11] . UG, Mt. Meron, in Quercus calliprinos forest, on dead branch, 9. 
